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PURPOSE: To provide the PLL synthesizer consisting of parts where 
charge pump control and storage are easy. 

CONSTITUTION: A charge pump 6 consists of an up/down counter 9 
which counts the phase difference between an up signal Pu and a down 
signal Pd of a phase comparator 5, a latch 10 where the output value of 
the up/down counter 9 is held, and a digital-analog converter 1 1 which 
converts the output of the latch 10 into an analog signal. Thus, power 
saving and temperature correction are facilitated, and the strength 
against noise is improved. For the purpose of shortening the lock-up 
time, it is unnecessary to prepare ana switch two charge pumps or to 
propare and switch two resistances. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A voltage controlled oscillator and the programmable divider which carries out dividing of the output of this 
voltage controlled oscillator in adjustable, The phase comparator which outputs the rise signal Pu which detects the phase 
contrast of the output from reference frequency VCO and this frequency VCO, and the output of a programmable divider, 
and shows this phase contrast by pulse width, and the down signal Pd, In the PLL synthesizer which consisted of low-pass 
filters which change into the control voltage to a voltage controlled oscillator the voltage of the charge pump which changes 
the rise signal Pu from this phase comparator, and the down signal Pd into voltage, and this charge pump The counter the 
aforementioned charge pump counts [ counter ] the phase contrast of the aforementioned rise signal Pu and the down signal 
Pd, The PLL synthesizer characterized by consisting of a latch holding the output value of this counter, and a digital analog 
converter which changes the output of this latch into an analog signal. 

[Claim 2] The PLL synthesizer indicated to the claim 1 characterized by having the control circuit which controls change of 
the aforementioned control voltage based on a storage means to memorize the data concerning the output of the 
aforementioned counter, and this storage means. 

[Claim 3] The PLL synthesizer indicated to the claim 1 characterized by having the control circuit which has by the output 
value of the aforementioned counter corresponding to the division ratio changed based on the aforementioned storage 
means, and controls the aforementioned latch when there are a storage means to memorize the correlation of the output 
value of the aforementioned counter and the division ratio of a programmable divider, and change of a division ratio. 
[Claim 4] It is the PLL synthesizer indicated to the claim 1 characterized by having a control circuit and a storage means, 
outputting the output of the latch which the aforementioned control circuit made the aforementioned storage means 
memorize the output of a latch, and was memorized by the aforementioned storage means to a digital analog converter, and 
intercepting at least one between a voltage controlled oscillator and a digital analog converter. 

[Claim 5] It is the PLL synthesizer indicate holding the output-control voltage of the aforementioned low-pass filter in front 
of power-saving operation to the claim 1 carry out as the feature by making the aforementioned programmable divider into 
non-actuation by having the control circuit to which power-saving operation is made to perform, and a storage means, and 
the aforementioned control circuit's making the aforementioned storage means memorize the output of the aforementioned 
counter in front of power-saving operation, and controlling the aforementioned latch based on the aforementioned storage 
means at the time of power-saving operation. 

[Claim 6] The PLL synthesizer indicated to the claim 1 characterized by having the control circuit which has by the output 
value of the aforementioned counter in a predetermined division ratio based on a storage means to memorize the correlation 
of the temperature of the reference frequency VCO in which temperature compensation is possible, and the output value of 
the aforementioned counter in a predetermined division ratio and reference frequency VCO, and the aforementioned storage 
means, and carries out temperature compensation of the reference frequency VCO. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the PLL synthesizer which has a charge pump. 
[0002] 

[Description of the Prior Art] Many PLL synthesizers to radio, portable telephone, etc. are used. There is a charge pump 
which changes the phase contrast signal from a phase comparator into the voltage to a low-pass filter in this PLL 
synthesizer. This charge pump consists of two FET (Field Effect Transisitor) so that it may be indicated by JP,58-22343,Y. 
Operation of a charge pump is explained. Drawing 5 is a block diagram of a PLL synthesizer which has a charge pump (15) 
as shown in drawing 6 , and drawing 7 is a timing chart which shows operation of a phase comparator (phi/D) (5) and a 
charge pump (15). fp of these drawings is the output from a voltage controlled oscillator by which dividing was carried out 
by the programmable divider, and fr is the output from reference frequency VCO by which dividing was carried out with 
the counting-down circuit. If fp and fr are inputted into a phase comparator, only while the phase of fp is progressing rather 
than fr, the rise signal Pu of a phase comparator serves as Low, and while the phase of fp is behind fr, the down signal Pd 
of a phase comparator serves as Low. If each of fp(s) and fr(s) is High(s), each FET of both of a charge pump is in an OFF 
state, and the capacitor of a low-pass filter (12) holds fixed potential, and holds a lock. However, when Pu is set to Low, the 
capacitor of a low-pass filter (12) is made to charge, and when Pd is set to Low, the capacitor of a low-pass filter is made to 
discharge. In this way, the always stabilized oscillation frequency can be obtained from a voltage controlled oscillator. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the conventional charge pump consisted of FET of the above analogs, it 
was not easy to control by the control circuit or to memorize the value of a charge pump. For this reason, based on the 
value of a charge pump, control of PLL operation, such as power saving and temperature compensation, was difficult. 
Moreover, since control of a charge pump was difficult, the conventional PLL control had the problem of taking lock-up 
time for a long time, when a change of a division ratio was made greatly, in order to start feedback control from the state at 
that time, when a change of a division ratio is made. 

[0004] Furthermore, since the charge pump of the conventional example had amended the control voltage of a low-pass 
filter by charge and electric discharge like ****, the time constant of a low-pass filter (12) needed to be changed to 
shortening lock-up time. For this reason, as shown in drawing 8 , a charge pump (15) and two (16) were prepared, this 
needed to be changed by the CONT signal, and two resistance needed to be prepared and this needed to be changed with a 
switch (17). 
[0005] 

[Means for Solving the Problem] this invention was made in view of this point, and the 1st feature is that a charge pump 
consists of a counter which counts the phase contrast of the aforementioned rise signal Pu and the down signal Pd, a latch 
holding the output value of this counter, and a digital analog converter which changes the output of this latch into an analog 
signal. 

[0006] The 2nd feature is having had the control circuit which controls change of the aforementioned control voltage based 
on a storage means memorizing the data concerning the output of the aforementioned counter, and this storage means. 
[0007] The 3rd feature is having the control circuit which has by the output value of the aforementioned counter 
corresponding to the division ratio changed based on the aforementioned storage means, and controls the aforementioned 
latch, when a storage means to memorize the correlation of the output value of the aforementioned counter and the division 
ratio of a programmable divider, and change of a division ratio are. 

[0008] It is the 4th feature's being equipped with a storage means, outputting the output of the latch which the 
aforementioned control circuit's made the aforementioned storage means memorize the output of a latch, and was 
memorized by the aforementioned storage means to a digital analog converter, and intercepting at least one between a 
voltage controlled oscillator and a digital analog converter. 



[0009] It is holding the output-control voltage of the aforementioned low-pass filter in front of power-saving operation by 
equipping the 5th feature with the control circuit to which power-saving operation is made to perform by making a 
programmable divider into non-actuation, and a storage means, and the aforementioned control circuit's making the 
aforementioned storage means memorize the output of the aforementioned counter in front of power-saving operation, and 
controlling the aforementioned latch based on the aforementioned storage means at the time of power-saving operation. 
[0010] The 6th feature is having the control circuit which has by the output value of the aforementioned counter in a 
predetermined division ratio based on a storage means memorizing the correlation of the temperature of the reference 
frequency VCO in which temperature compensation's is possible, and the output value of the aforementioned counter in a 
predetermined division ratio and reference frequency VCO, and the aforementioned storage means, and carries out 
temperature compensation of the reference frequency VCO. 
[0011] 

[Function] Storage of control or an output is easy and can constitute a charge pump. Thereby, temperature compensation of 
power saving which makes a programmable divider non-actuation, shortening of lock-up time, and the reference frequency 
VCO is carried out. 
[0012] 

[Example] The example of this invention is explained based on drawing. Drawing 1 is the block diagram of a PLL 
synthesizer. (1) is a voltage controlled oscillator (VCO) and it outputs desired frequency outside. (2) is a programmable 
divider (P/D) and it carries out dividing of the output of a voltage controlled oscillator (1) in adjustable. (3) is a temperature 
compensated crystal oscillator (TCXO), and it can tune oscillation frequency finely. (4) is a counting-down circuit and it 
carries out dividing of the output of a temperature compensated crystal oscillator (3). (5) is a phase comparator (phi/D) and 
it outputs the phase contrast of the output fr of a temperature compensated crystal oscillator (3) by which dividing was 
carried out to the output fp of a voltage controlled oscillator (1) by which dividing was carried out, and detection of a lock. 
Phase contrast is outputted by the rise signal Pu and the down signal Pd. (6) is a charge pump and it changes the rise signal 
Pu from a phase comparator (5), and the down signal Pd into voltage. A charge pump (6) is aligned with a phase 
comparator (5), and it is called the phase comparator (7) of a wide sense. On the other hand, (5) which does not contain a 
charge pump (6) is a phase comparator in a narrow sense. Here, a phase comparator in a narrow sense is only called phase 
comparator. 

[0013] A charge pump (6) consists of a clock pulse (8), an updown counter (Up/Down counter) (9), and a latch (Latch) (10) 
and a digital analog converter (11) (DAC). An updown counter (9) counts each phase contrast from the rise signal Pu from 
a phase comparator (5), and the down signal Pd. A clock pulse (8) sends out the reference pulse signal for the count of an 
updown counter (9). A latch (10) holds the output of an updown counter (9). That is, the output of an updown counter (9) is 
temporarily memorizable. A digital analog converter (11) changes into the voltage according to counted value the output of 
the latch (10) which is a digital signal. (12) is a low-pass filter (LPF) and amends the control voltage to a voltage controlled 
oscillator (1) based on the output voltage of a digital analog converter (11). 

[0014] (13) is a control circuit and controls each part. (14) is storage meanses, such as RAM and ROM, and memorizes data 
required for operation of a control circuit (13). For example, the correlation of the division ratio to the output of an updown 
counter (9) or temperature is memorized. 

[0015] 12 is a timing chart which shows operation of a phase comparator (5) and an updown counter (9). If the output fp of 
a programmable divider (2) and the output fr of a counting-down circuit (4) are inputted into a phase comparator (5), only 
while the phase of fp is progressing rather than fr, the rise signal Pu of a phase comparator (5) serves as Low, and while the 
phase of fp is behind fr, the down signal Pd of a phase comparator (5) serves as Low. The pulse width of Low of Pu and Pd 
shows the phase contrast of fp and fr. This pulse width is changed into the signal (Pu' and Pd') expressed with the pulse 
width of High by the clock pulse (8) and the logical element (an inverter and AND gate). An updown counter (9) counts the 
pulse number of this Pu' and Pd', and outputs the value as a DESHITARU signal. The digital-output signal of an updown 
counter (9) is held by latch (10), and is changed into the voltage (analog) according to counted value (phase contrast) by the 
digital analog converter (11). The control voltage of a low-pass filter (12) is amended on this voltage. 
[0016] Thus, if the phase of fp is progressing rather than fr, while the control voltage of a low-pass filter (12) was raised 
and the phase of fp is behind fr, the control voltage of a low-pass filter (12) is dropped. In this way, the always stabilized 
oscillation frequency can be obtained from a voltage controlled oscillator. 

[0017] The above is the basic composition and basic operation of this invention, and has the following features. 
[0018] ** Since the charge pump of the conventional example had amended the control voltage of a low-pass filter (12) by 
charge and electric discharge, it needed to change the time constant of a low-pass filter (12) to shortening lock-up time. For 
this reason, as shown in drawing 8 , two charge pumps were formed, this needed to be changed, and two resistance needed 
to be prepared and this needed to be changed. However, since the charge pump of this invention generates direct voltage, 
and in order for the speedup / speed down of applied voltage to a voltage controlled oscillator (1) to be dependent on the 
speed of a clock pulse (8), it is not necessary to take into consideration the time constant of a low-pass filter (12), and it has 



neither a charge pump nor resistance doubly like before, or operation which changes this is not needed. 

[0019] ** Since the processing inside a charge pump (6) is a digital signal, the digital control which used a microcomputer, 

RAM, the logical element, etc. is easy. 

[0020] ** When a change of a division ratio is made, in order to start feedback control from the state at that time, the 
conventional PLL control takes lock-up time for a long time, when a change of a division ratio is made greatly. The control 
circuit (13) of this invention reads the correlation of a division ratio and the output value of an updown counter (9) from a 
storage means (14), when a setting change of a division ratio is made in a key stroke etc. (Y of SI), as shown in drawing.3 
(S2). The tabular format of the updown counter (9) output value corresponding to the division ratio of it that is sufficient as 
a correlation, and the function by statistics, such as the least square method, is sufficient as it. By this correlation, the 
change value of the updown counter (9) corresponding to the change value of a division ratio is calculated, and this value is 
outputted to an updown counter (9) (S3). Feedback operation of PLL is performed by making this value into initial value 
(S4). 

[0021] Furthermore, it has with the lock-up signal from a phase comparator (5) by the output value of (Y of S5), and the 
updown counter at this time (9), and the data of the aforementioned correlation of a storage means (14) are updated (S6). 
(study) 

[0022] Unless it carried out operation by the loop conventionally, the convergence value of attenuation was not found. 
However, since an updown counter (9) and a latch (10) are digital signals, this invention can output the voltage assumed 
easily from a charge pump (6). For this reason, lock-up time can be shortened and especially the effect when a change of a 
division ratio is made greatly is greatest. 

[0023] ** Since an output is digital, a clock pulse (8) and a latch (10) are easy for a control circuit (13) to input into the 
next circuit the output value which made the storage means (14) memorize this output value, and made it memorize. And 
even if it intercepts between a voltage controlled oscillator (1) and a charge pump (6), the control voltage of a low-pass 
filter (12) can be held. 

[0024] For example, as shown in drawing 4 , if the lock signal from a phase comparator (5) is received (S7), a control 
circuit (13) will make a storage means (14) memorize the output value of a latch (10) (S8), will read this output value from 
a storage means (14), and will output it to a digital analog converter (1 1) (S9). And between a latch (10) and digital analog 
converters (1 1) is intercepted (S10), and between a phase comparator (5) and charge pumps (6) is intercepted (SI 1). Next, 
supply (not shown) of the power supply to a programmable divider (2) is intercepted, and this is made into non-actuation 
(SI 2). 

[0025] Thus, although a loop is intercepted and a programmable divider (2) serves as non-actuation, the control voltage of a 
low-pass filter (12) can be held by the output value of the latch (10) memorized. And by intercepting a loop, even if the 
noise by change of a phase comparator (5) is lost and a noise arises, a noise cannot carry out a loop and a PLL synthesizer 
strong against a noise can be supplied. Furthermore, power consumption can be lessened by making a programmable 
divider (2) into non-actuation. 

[0026] an above-mentioned example - especially - power consumption - although the large programmable divider (2) was 
made into non-actuation, even if it makes a counting-down circuit (4), a phase comparator (5), and an updown counter (9) 
into non-actuation, the output-control voltage of a low -pass filter can be held 

[0027] Moreover, although DAC (11) was controlled by the above-mentioned example based on the output value of a latch 
(10), based on the output value of an updown counter (9), you may control a latch (10) (9). 

[0028] ** Carry out small change of the frequency outputted from reference frequency VCO with temperature. For this 
reason, the control circuit (13) makes the storage means (14) memorize the correlation of the output value of an updown 
counter, and the temperature of reference frequency VCO in a predetermined division ratio beforehand. And temperature 
compensation of the reference frequency VCO is carried out to the division ratio set up from the output value of an updown 
counter using the correlation read from the storage means (14). Thereby, a temperature control with a high precision 
becomes possible. 
[0029] 

[Effect of the Invention] Since the processing inside a charge pump (6) is a digital signal, the digital control which used a 
microcomputer, RAM, the logical element, etc. is easy. This storage and control can perform power saving and temperature 
compensation. Moreover, a PLL synthesizer strong against a noise can be supplied. 

[0030] Furthermore, in order to shorten lock-up time, two charge pumps are formed and the cure which changes this, or 
prepares two resistance and changes this is not needed. 
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TECHNICAL FIELD 



[Industrial Application] this invention relates to the PLL synthesizer which has a charge pump. 
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PRIOR ART 



[Description of the Prior Art] Many PLL synthesizers to radio, portable telephone, etc. are used. There is a charge pump 
which changes the phase contrast signal from a phase comparator into the voltage to a low-pass filter in this PLL 
synthesizer. This charge pump consists of two FET (Field Effect Transisitor) so that it may be indicated by JP,5 8-22343, Y. 
Operation of a charge pump is explained. Drawing 5 is a block diagram of a PLL synthesizer which has a charge pump (15) 
as shown in drawing 6 , and dra wing 7 is a timing chart which shows operation of a phase comparator (phi/D) (5) and a 
charge pump (15). fp of these drawings is the output from a voltage controlled oscillator by which dividing was carried out 
by the programmable divider, and fr is the output from reference frequency VCO by which dividing was carried out with 
the counting-down circuit. If fp and fr are inputted into a phase comparator, only while the phase of fp is progressing rather 
than fr, the rise signal Pu of a phase comparator serves as Low, and while the phase of fp is behind fr, the down signal Pd 
of a phase comparator serves as Low. If each of fp(s) and fr(s) is High(s), each FET of both of a charge pump is in an OFF 
state, and the capacitor of a low-pass filter (12) holds fixed potential, and holds a lock. However, when Pu is set to Low, the 
capacitor of a low-pass filter (12) is made to charge, and when Pd is set to Low, the capacitor of a low-pass filter is made to 
discharge. In this way, the always stabilized oscillation frequency can be obtained from a voltage controlled oscillator. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the processing inside a charge pump (6) is a digital signal, the digital control which used a 
microcomputer, RAM, the logical element, etc. is easy. This storage and control can perform power saving and temperature 
compensation. Moreover, a PLL synthesizer strong against a noise can be supplied. 

[0030] Furthermore, in order to shorten lock-up time, two charge pumps are formed and the cure which changes this, or 
prepares two resistance and changes this is not needed. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Since the conventional charge pump consisted of FET of the above analogs, it 
was not easy to control by the control circuit or to memorize the value of a charge pump. For this reason, based on the 
value of a charge pump, control of PLL operation, such as power saving and temperature compensation, was difficult. 
Moreover, since control of a charge pump was difficult, the conventional PLL control had the problem of taking lock-up 
time for a long time, when a change of a division ratio was made greatly, in order to start feedback control from the state at 
that time, when a change of a division ratio is made. 

[0004] Furthermore, since the charge pump of the conventional example had amended the control voltage of a low-pass 
filter by charge and electric discharge like ****, the time constant of a low-pass filter (12) needed to be changed to 
shortening lock-up time. For this reason, as shown in d rawing 8 , a charge pump (15) and two (16) were prepared, this 
needed to be changed by the CONT signal, and two resistance needed to be prepared and this needed to be changed with a 
switch (17). 
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MEANS 



[Means for Solving the Problem] this invention was made in view of this point, and the 1st feature is that a charge pump 
consists of a counter which counts the phase contrast of the aforementioned rise signal Pu and the down signal Pd, a latch 
holding the output value of this counter, and a digital analog converter which changes the output of this latch into an analog 
signal. 

[0006] The 2nd feature is having had the control circuit which controls change of the aforementioned control voltage based 
on a storage means memorizing the data concerning the output of the aforementioned counter, and this storage means. 
[0007] The 3rd feature is having the control circuit which has by the output value of the aforementioned counter 
corresponding to the division ratio changed based on the aforementioned storage means, and controls the aforementioned 
latch, when a storage means to memorize the correlation of the output value of the aforementioned counter and the division 
ratio of a programmable divider, and change of a division ratio are. 

[0008] It is the 4th feature's being equipped with a storage means, outputting the output of the latch which the 
aforementioned control circuit's made the aforementioned storage means memorize the output of a latch, and was 
memorized by the aforementioned storage means to a digital analog converter, and intercepting at least one between a 
voltage controlled oscillator and a digital analog converter. 

[0009] It is holding the output-control voltage of the aforementioned low-pass filter in front of power-saving operation by 
equipping the 5th feature with the control circuit to which power-saving operation is made to perform by making a 
programmable divider into non-actuation, and a storage means, and the aforementioned control circuit's making the 
aforementioned storage means memorize the output of the aforementioned counter in front of power-saving operation, and 
controlling the aforementioned latch based on the aforementioned storage means at the time of power-saving operation. 
[0010] The 6th feature is having the control circuit which has by the output value of the aforementioned counter in a 
predetermined division ratio based on a storage means memorizing the correlation of the temperature of the reference 
frequency VCO in which temperature compensation's is possible, and the output value of the aforementioned counter in a 
predetermined division ratio and reference frequency VCO, and the aforementioned storage means, and carries out 
temperature compensation of the reference frequency VCO. 
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OPERATION 



[Function] Storage of control or an output is easy and can constitute a charge pump. Thereby, temperature compensation of 
power saving which makes a programmable divider non-actuation, shortening of lock-up time, and the reference frequency 
VCO is carried out. 
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EXAMPLE 



[Example] The example of this invention is explained based on drawing. Drawing 1 is the block diagram of a PLL 
synthesizer. (1) is a voltage controlled oscillator (VCO) and it outputs desired frequency outside. (2) is a programmable 
divider (P/D) and it carries out dividing of the output of a voltage controlled oscillator (1) in adjustable. (3) is a temperature 
compensated crystal oscillator (TCXO), and it can tune oscillation frequency finely. (4) is a counting-down circuit and it 
carries out dividing of the output of a temperature compensated crystal oscillator (3). (5) is a phase comparator (phi/D) and 
it outputs the phase contrast of the output fr of a temperature compensated crystal oscillator (3) by which dividing was 
carried out to the output fp of a voltage controlled oscillator (1) by which dividing was carried out, and detection of a lock. 
Phase contrast is outputted by the rise signal Pu and the down signal Pd. (6) is a charge pump and it changes the rise signal 
Pu from a phase comparator (5), and the down signal Pd into voltage. A charge pump (6) is aligned with a phase 
comparator (5), and it is called the phase comparator (7) of a wide sense. On the other hand, (5) which does not contain a 
charge pump (6) is a phase comparator in a narrow sense. Here, a phase comparator in a narrow sense is only called phase 
comparator. 

[0013] A charge pump (6) consists of a clock pulse (8), an updown counter (Up/Down counter) (9), and a latch (Latch) (10) 
and a digital analog converter (1 1) (DAC). An updown counter (9) counts each phase contrast from the rise signal Pu from 
a phase comparator (5), and the down signal Pd. A clock pulse (8) sends out the reference pulse signal for the count of an 
updown counter (9). A latch (10) holds the output of an updown counter (9). That is, the output of an updown counter (9) is 
temporarily memorizable. A digital analog converter (11) changes into the voltage according to counted value the output of 
the latch (10) which is a digital signal. (12) is a low-pass filter (LPF) and amends the control voltage to a voltage controlled 
oscillator (1) based on the output voltage of a digital analog converter (1 1). 

[0014] (13) is a control circuit and controls each part. (14) is storage meanses, such as RAM and ROM, and memorizes data 
required for operation of a control circuit (13). For example, the correlation of the division ratio to the output of an updown 
counter (9) or temperature is memorized. 

[0015] 12 is a timing chart which shows operation of a phase comparator (5) and an updown counter (9). If the output fp of 
a programmable divider (2) and the output fr of a counting-down circuit (4) are inputted into a phase comparator (5), only 
while the phase of fp is progressing rather than fr, the rise signal Pu of a phase comparator (5) serves as Low, and while the 
phase of fp is behind fr, the down signal Pd of a phase comparator (5) serves as Low. The pulse width of Low of Pu and Pd 
shows the phase contrast of fp and fr. This pulse width is changed into the signal (Pu' and Pd') expressed with the pulse 
width of High by the clock pulse (8) and the logical element (an inverter and AND gate). An updown counter (9) counts the 
pulse number of this Pu' and Pd', and outputs the value as a DESHITARU signal. The digital-output signal of an updown 
counter (9) is held by latch (10), and is changed into the voltage (analog) according to counted value (phase contrast) by the 
digital analog converter (11). The control voltage of a low-pass filter (12) is amended on this voltage. 
[0016] Thus, if the phase of fp is progressing rather than fr, while the control voltage of a low-pass filter (12) was raised 
and the phase of fp is behind fr, the control voltage of a low-pass filter (12) is dropped. In this way, the always stabilized 
oscillation frequency can be obtained from a voltage controlled oscillator. 

[0017] The above is the basic composition and basic operation of this invention, and has the following features. 

[0018] ** Since the charge pump of the conventional example had amended the control voltage of a low-pass filter (12) by 

charge and electric discharge, it needed to change the time constant of a low-pass filter (12) to shortening lock-up time. For 

this reason, as shown in drawing 8 , two charge pumps were formed, this needed to be changed, and two resistance needed 

to be prepared and this needed to be changed. However, since the charge pump of this invention generates direct voltage, 

and in order for the speedup / speed down of applied voltage to a voltage controlled oscillator (1) to be dependent on the 

speed of a clock pulse (8), it is not necessary to take into consideration the time constant of a low-pass filter (12), and it has 

neither a charge pump nor resistance doubly like before, or operation which changes this is not needed. 

[0019] ** Since the processing inside a charge pump (6) is a digital signal, the digital control which used a microcomputer, 

RAM, the logical element, etc. is easy. 



[0020 J ** When a change of a division ratio is made, in order to start feedback control from the state at that time, the 
conventional PLL control takes lock-up time for a long time, when a change of a division ratio is made greatly. The control 
circuit (13) of this invention reads the correlation of a division ratio and the output value of an updown counter (9) from a 
storage means (14), when a setting change of a division ratio is made in a key stroke etc. (Y of SI), as shown in drawing 3 
(S2). The tabular format of the updown counter (9) output value corresponding to the division ratio of it that is sufficient as 
a correlation, and the function by statistics, such as the least square method, is sufficient as it. By this correlation, the 
change value of the updown counter (9) corresponding to the change value of a division ratio is calculated, and this value is 
outputted to an updown counter (9) (S3). Feedback operation of PLL is performed by making this value into initial value 
(S4). 

[0021] Furthermore, it has with the lock-up signal from a phase comparator (5) by the output value of (Y of S5), and the 
updown counter at this time (9), and the data of the aforementioned correlation of a storage means (14) are updated (S6). 
(study) 

[0022] Unless it carried out operation by the loop conventionally, the convergence value of attenuation was not found. 
However, since an updown counter (9) and a latch (10) are digital signals, this invention can output the voltage assumed 
easily from a charge pump (6). For this reason, lock-up time can be shortened and especially the effect when a change of a 
division ratio is made greatly is greatest. 

[0023] ** Since an output is digital, a clock pulse (8) and a latch (10) are easy for a control circuit (13) to input into the 
next circuit the output value which made the storage means (14) memorize this output value, and made it memorize. And 
even if it intercepts between a voltage controlled oscillator (1) and a charge pump (6), the control voltage of a low-pass 
filter (12) can be held. 

[0024] For example, as shown in drawing 4 , if the lock signal from a phase comparator (5) is received (S7), a control 
circuit (13) will make a storage means (14) memorize the output value of a latch (10) (S8), will read this output value from 
a storage means (14), and will output it to a digital analog converter (1 1) (S9). And between a latch (10) and digital analog 
converters (1 1) is intercepted (S10), and between a phase comparator (5) and charge pumps (6) is intercepted (SI 1). Next, 
supply (not shown) of the power supply to a programmable divider (2) is intercepted, and this is made into non-actuation 
(S12). 

[0025] Thus, although a loop is intercepted and a programmable divider (2) serves as non-actuation, the control voltage of a 
low-pass filter (12) can be held by the output value of the latch (10) memorized. And by intercepting a loop, even if the 
noise by change of a phase comparator (5) is lost and a noise arises, a noise cannot carry out a loop and a PLL synthesizer 
strong against a noise can be supplied. Furthermore, power consumption can be lessened by making a programmable 
divider (2) into non-actuation. 

[0026] an above-mentioned example - especially - power consumption - although the large programmable divider (2) was 
made into non-actuation, even if it makes a counting-down circuit (4), a phase comparator (5), and an updown counter (9) 
into non-actuation, the output-control voltage of a low-pass filter can be held 

[0027] Moreover, although DAC (11) was controlled by the above-mentioned example based on the output value of a latch 
(10), based on the output value of an updown counter (9), you may control a latch (10) (9). 

[0028] ** Carry out small change of the frequency outputted from reference frequency VCO with temperature. For this 
reason, the control circuit (13) makes the storage means (14) memorize the correlation of the output value of an updown 
counter, and the temperature of reference frequency VCO in a predetermined division ratio beforehand. And temperature 
compensation of the reference frequency VCO is carried out to the division ratio set up from the output value of an updown 
counter using the correlation read from the storage means (14). Thereby, a temperature control with a high precision 
becomes possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of this invention. 
[Drawing 2] It is the timing chart of an example. 

[Drawin g 3] The lock-up time of the control circuit of an example is drawing showing early operation. 

[Drawing 4} It is drawing showing operation which serves as power saving in the noise of the control circuit of an example 

strongly. 

[Drawing 5] It is the block diagram showing the composition of the PLL synthesizer which has the conventional charge 
pump. 

[Drawing 6] It is drawing showing the composition of the conventional charge pump. 
[Dewing 7] It is the conventional timing chart. 

[Drawing 8] It is the block diagram which took the measures which bring the conventional lock-up time forward. 
[Description of Notations] 

1 Voltage Controlled Oscillator 

2 Programmable Divider 

3 Temperature Compensated Crystal Oscillator 

4 Counting-down Circuit 

5 Phase Comparator 

6 Charge Pump 

7 Phase Comparator 

8 Clock Pulse 

9 Updown Counter 

10 Latch 

1 1 Digital Signal Converter 

12 Low-pass Filter 

13 Control Circuit 

14 Storage Means 
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